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Foreword
This Kenya Standard was developed by the Technical Committee on Refrigeration and Air Conditioning under
the guidance of Standards Project Committee and it is in accordance with the procedures of the Kenya Bureau
of Standards.

During the preparation of this standard, reference was made to the following document:

ISO 5151, Non-ducted air conditioners and heat pumps — Testing and rating for performance

Acknowledgement is hereby made for assistance derived from this source.
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Non-ducted air conditioners — Testing and rating for performance

1 Scope and field of application

1.1 This Kenya Standard specifies the standard conditions on which the ratings of single-package and split-
system non-ducted air conditioners employing air cooled condensers are based, and the test methods to be
applied for determination of the various ratings.

This standard is limited to systems utilizing a single refrigeration circuit and having one evaporator and one
condenser.

1.2 This standard also specifies the test conditions and the corresponding test procedures for determining
various performance characteristics of these non-ducted air conditioners.

1.3 It does not apply to the testing and rating of:

a) combined air conditioners and heat pumps;

b) multiple split-system? air conditioners;

c) units designed for use with additional ducting; or

d) mobile (windowless) units having a condenser exhaust duet.
e) precision cooling.

1.4 Clause 4 of this standard covers the rating and testing conditions for non-ducted air conditioners.

2 Normative references

The following referenced documents are“indispensable for the application of this standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 817, Refrigerants;number designation

ISO 3966, Measurement of fluid flow in closed conduits — Velocity area method using Pitot static tubes

ISO 5167-1; Measurement of fluid flow by means of pressure differential devices inserted in circular cross-
section conduitsyrunning full — Part 1: General principles and requirements

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM: 1995)

3 Terms and definitions

For the purposes of this standard, the following terms and definitions shall apply:

D A unit having two or more indoor units connected to a single outdoor unit.

© KEBS 2018 — All rights reserved 1
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NOTE For the purposes of this Kenya Standard, the term "equipment” will be used to mean "non-ducted air conditioners”.

3.1

non-ducted air conditioner

encased assembly or assemblies, designed primarily to provide free delivery of conditioned air to an enclosed
space, room or zone

Note 1 to entry: It can be either single-package or split-system and comprises a primary source of refrigeration for cooling and
dehumidification. It can also include means for heating other than a heat pump, as well as means for circulating, cleaning, humidifying,
ventilating or exhausting air. Such equipment can be provided in more than one assembly, the separated assemblies (split-systems) of
which are intended to be used together.

Note 2 to entry: An enclosed space, room or zone is known as a conditioned space.

3.2
standard air
dry air at 20.0 °C, and at a standard barometric pressure of 101.325 kPa, having a mass@ensity of 1:204 kg/m-

3.3

energy guide label
label that specifies the required parameters related to product energy use. It'establishes product classes so
that units within the same product class with similar features are compared by their. energy use.

NOTE The definitions given in 3.4 to 3.13 relating to airflow are illustrated in Figtre 1.

3.4
indoor discharge air-flow
rate of flow of air from the indoor-side outlet of the equipment intd the conditioned space

3.5
indoor intake air-flow
rate of flow of air into the equipment from the conditioned space

3.6
ventilation air-flow
rate of flow of air introduced to the conditioned space through the equipment

3.7
outdoor discharge air-flow
discharge rate of flow‘of airfromithe outdoor side of the equipment to the outdoors

3.8
outdoor intakeair-flow
rate of flow of aininto'the equipment from the outdoor side

3.9
exhaust.air-flow
rate of\flow of air from the indoor side through the equipment to the outdoor side

3.10

leakage air-flow

rate of flow of air interchanged between the indoor side and outdoor side through the equipment as a result of
its construction features and sealing techniques

3.11
bypassed indoor air-flow
flow of conditioned air directly from the indoor-side outlet to the indoor-side inlet of the equipment
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3.12
bypassed outdoor air-flow

DKS 2463

flow of air directly from the outdoor-side outlet to the outdoor-side inlet of the equipment

3.13
equalizer opening air-flow

rate of flow of air through the equalizer opening in the partition wall of a calorimeter

Indoor discharge

(sea 1.4

Bypassed indoor

{5ee 3.4
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{see 3.5}
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Figure 1 — Air flow diagramuillustrating definitions given in 3.4 to 3.13.

3.14
total cooling capacity

12018

amount of sensible and latent'heat that the equipment can remove from the conditioned space in a defined

interval of time

3.15

latent cooling.capacity; room dehumidifying capacity
amount of latent'heat that'the equipment can remove from the conditioned space in a defined interval of time

3.16
sensible cooling capacity

amount of sensible heat that the equipment can remove from the conditioned space in a defined interval of

time

3.17
sensible heat ratio

ratio of the sensible cooling capacity to the total cooling capacity

3.18
rated voltage(s)

voltage(s) shown on the nameplate of the equipment
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3.19
rated frequency(ies)
frequency (ies) shown on the nameplate of the equipment

3.20

Energy Efficiency Ratio (EER)

ratio of the total cooling capacity to the effective power input at any given set of rating conditions. (Where the
EER is stated without an indication of units, it shall be understood that it is derived from watts/watt.)

3.21
effective power input (PE)
average electrical power input to the equipment within a defined interval of time, obtained from:

— the power input for operation of the compressor and any power input for defrosting;, excluding
additional electrical heating devices not used for de- frosting;

— the power input of all control and safety devices of the equipment; and

— the power input of the conveying devices within the equipment for heat transport media (for example
fan, pump).

3.22
total power input (Pt)
power input to all components of the equipment as delivered

3.23

full-load operation

operation with the equipment and controls configuredfor. the maximum continuous duty refrigeration capacity
specified by the manufacturer and allowed by the unit controls

Note 1 to entry Unless otherwise regulated) by the automatic controls of the equipment, all indoor units and
compressors operate during full-load opérations.

4 Symbols
Symbol Description Unit
Al coefficient, heat leakage JI(s-K)
An area, nozzle m2
Cq nozzle discharge, coefficient a
Cpa1 specific,heat/of moist air entering indoor-sideb J/(kgb-K)
Cpa2 specific heat of moist air leaving indoor-sideb J/(kgb-K)
Cpag specific ‘heat of moist air entering outdoor-sideb J/(kgb-K)
Cpad specific heat of moist air leaving outdoor-sideb J/(kgb-K)
Cow specific heat of water J/(kgb-K)
Dn nozzle throat diameter m
Dt outside diameter of refrigerant tube m
ha1 specific enthalpy of air entering indoor-side J/kgb
ha2 specific enthalpy of air leaving indoor-side J/kgb
has specific enthalpy of air entering outdoor-side J/kgb
Na4 specific enthalpy of air leaving outdoor-side J/kgb
ht specific enthalpy of refrigerant liquid entering expansion J/kg
device
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hr2 specific enthalpy of refrigerant liquid leaving condenser J/kg

hg1 specific enthalpy of refrigerant vapour entering compressor J/kg

hg2 specific enthalpy of refrigerant vapour leaving compressor J/kg

hr1 specific enthalpy of refrigerant entering indoor-side J/kg

hr2 specific enthalpy of refrigerant leaving indoor-side J/kg

hwi specific enthalpy of water or steam supplied to indoor side J/kg
test chamber

hw2 specific enthalpy of condensed moisture leaving indoor side J/kg
test chamber

hws specific enthalpy of condensed moisture leaving outdoor-side | J/kg
test chamber

hwa specific enthalpy of the water supplied to the outdoor side test | J/kg
chamber

hws specific enthalpy of the condensed water (in the case of H1 J/kg
test condition) and the frost, respectively (in the case of H2 or
H3 test conditions) in the test unit

K1 latent heat of vaporization of water (2460x103 J/kg at 15°C) J/kg

L length of refrigerant line m

Pa barometric pressure kPa

Pc test chamber equalization pressure Pa

Pn absolute pressure at nozzle throat Pa

pv velocity pressure at nozzle throat or static pressure,difference | Pa
across nozzle

Pi power input, indoor-side data W

Pk power input to compressor w

Py total power input to equipment W

am air mass flow rate kg/s

Or refrigerant flow rate kg/s

Jro refrigerant and oil mixtare flow rate kg/s

Qv air volume flow rate m3/s

Qi air volume flow rate, indoor-side m3/s

Qvo air volume flow rate, outdoor-side m3/s

Ow condenser waterflow rate kg/s

Qwe rate at which water vapour is condensed by the equipment kals

Qwo water mass. flow supplied to the outside test chamber for kg/s
maintaining the test conditions

Re Reynolds number a

T thickness of tubing insulation m

ta temperature, ambient of compressor calorimeter [«C

ta1 temperature of air entering indoor-side, dry bulb [«C

ta2 temperature of air leaving indoor-side, dry bulb [(«C

tas temperature of air entering outdoor-side, dry bulb [«C

taq temperature of air leaving outdoor-side, dry bulb [(«C

tc temperature of surface of condenser of the compressor [kC
calorimeter

te temperature of surface of evaporator of the compressor [kC
calorimeter

twl temperature of water entering condenser of the compressor [«C

calorimeter
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tw2 temperature of water leaving condenser of the compressor [(kC
calorimeter

Va velocity of air, at nozzle m/s

Vi specific volume of dry air portion of mixture at nozzleb ma3/kgb

vOCEn specific volume of air-water vapour mixture at nozzle m3/kg

Wi mass of cylinder and bleeder assembly, empty g

W3 mass of cylinder and bleeder assembly, with sample g

Ws mass of cylinder and bleeder assembly, with oil from sample g

Wir specific humidity of air entering indoor-sideb kg/kgb

Wi specific humidity of air leaving indoor-sideb kg/kgb

W, specific humidity at nozzle inletb kg/kgb

W, water vapour (rate) condensed kg/s

Xo concentration of oil to refrigerant-oil mixture a

Xr mass ratio, refrigerant to refrigerant-oil mixture a

Y expansion factor a

Ua Interconnecting tubing heat transfer coefficient W/(m2e¢ EK)

A thermal conductivity W/(ms EK)

v kinematic viscosity of air m2/s

2P other power input to the indoor-side test chamber (e.g. w
illumination, electrical and thermal power input to the
compensating device, heat balance of the humidification
device)

2Poc sum of all total power input to the outdoor-sideitestichamber, | W
not including power to the equipment under test

& heat removed by cooling coil in the.outdoor=side test chamber | W

dci heat removed by cooling coil in the indoor side test chamber W

@ latent cooling capacity (dehumidifying) W

de heat input to evaporator.of compressor calorimeter W

Pni heating capacity, indoor-side test chamber W

Pno heating capacity, outdoor-sidetest chamber W

G heat leakage inta indoorside test chamber through walls, w
floor and geiling

do heat leakage outiof outdoor side test chamber through walls, W
floor andieeiling,

Bip heat leakageiinto indoor-side test chamber through partition w
separating indoor-side from outdoor-side

(% line heat loss in interconnecting tubing w

Oséi sensible cooling capacity, indoor side w

brc refrigerating capacity of a refrigerant compressor w

Orc total cooling capacity, indoor-side W

dtco total cooling capacity, outdoor-side W

Oni total heating capacity, indoor-side W

Ptno total heating capacity, outdoor-side W
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a Dimensionless value.

b It means the mass of dry air; the mass, kg, of denominator in this unit is based on dry air (or DA).
For units practically used in the air conditioning field, “kg (DA)” is very often used for denominator.
Example: J/kg(DA), m3/kg (DA), kg/kg (DA)

NOTE All parameters are in relation to the unit being tested unless specified otherwise.

5 Cooling tests

5.1 Cooling capacity test

5.1.1 General conditions

5.1.1.1 All equipment within the scope of this document shall have the cooling capacities and, energy
efficiency ratios determined in accordance with the provisions of this document and rated atthe cooling test
conditions specified in Table 1. All tests shall be carried out in accordance with the requirements of Annex A
and the test methods specified in Clause 7. All tests shall be conducted with thefequipment functioning at full-
load operation, as defined in 3.23. The electrical input values used for rating purpases shall be measured
during the cooling capacity test.

5.1.1.2 If the manufacturer of equipment having a variable-speed compressor does not provide information
on the full-load frequency and how to achieve it during a cooling capacity test, the equipment shall be operated
with its thermostat or controller set to its minimum allowable temperature setting.

5.1.2 Temperature conditions

5.1.2.1 The temperature conditions stated in Table 1 shallbe considered standard rating conditions for the
determination of cooling capacity. For equipment intended for space cooling, testing shall be conducted at the
standard rating conditions specified in Table 1.

5.1.2.2 Equipment manufactured onlyfer use in"a moderate climate similar to that specified in Table 1,
column T1, shall have ratings determined by tests.conducted at T1 conditions and shall be designated as type
T1 equipment.

5.1.3 Airflow conditions
5.1.3.1 Indoor-side airfijquantity —eAir enthalpy test method

5.1.3.1.1 Tests shall be conducted™at standard rating conditions (see Table 1) with 0 Pa static pressure
maintained at the air discharge ofithe equipment and with the refrigeration means in operation. All air quantities
shall be expressed as cubic metre per second (m3/s) of standard air, as defined in 3.2.

When the fan speed isradjustable, the difference of the mass airflow rate from the standard air due to low
barometric pressure should be adjusted by the fan speed.

5.1.3.1.2 Airflow measurements should be made in accordance with the provisions specified in Annex B, as
appropriate, as well as the provisions established in other appropriate annexes of this document.

NOTE Additional guidance for making airflow measurements can be found in ISO 3966 and 1SO 5167-1.

© KEBS 2018 — All rights reserved 7
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Table 1 — Cooling capacity rating conditions

Parameter Standard rating conditions

T1

Temperature of air entering indoor-side

— dry—bulb 27 C
— wet —bulb 19°C

Temperature of air entering Outdoor-side

— dry—bulb 35°C

— wet — bulb? 24 C
Test Frequency 50 .hz
Test voltage See Table 2

NOTE
T1 Standard cooling capacity rating conditions far moderatée climates.

a  The wet-bulb temperature condition shall only'be reguired when testing air-cooled condensers
which evaporate the condensate.

Table 2 — Voltages forcapacity and performance tests

Rated (nameplate) voltage Test voltage
208 to 253 230
342ito 420 400

5.1.3.2 Outdoor-side.air quantity

If the outdoor airflow is adjustable, all tests shall be conducted at the outdoor-side air quantity or at the fan
control setting that is specified by the manufacturer. Where the fan is non-adjustable, all tests shall be
condugted at the outdoor-side air volume flow rate inherent in the equipment when operated with the following
in placenall of the resistance elements associated with inlets, louvers and any ductwork and attachments
considered by the manufacturer as normal installation practice. Once established, the outdoor-side air circuit
of the equipment shall remain unchanged throughout all tests prescribed in this document, except to adjust for
any change caused by the attachment of the airflow measuring device when using the outdoor air enthalpy
test method (see F.2.1).

514 Test conditions

5.1.4.1 Preconditions

© KEBS 2018 — All rights reserved
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5.1.4.1.1 Tests shall be conducted under the selected conditions with no changes made in fan speed or system
resistance to correct for variations from the standard barometric pressure (see 3.3).

5.1.4.1.2 Grille positions, damper positions, fan speeds, etc. shall be set in accordance with the manufacturer’s
instructions. In the absence of manufacturer’s instructions, the grilles, dampers, fan speeds, etc. shall be set
to provide maximum cooling capacity. When tests are carried out at other settings, these settings shall be
noted together with the cooling capacity ratings.

5.1.4.1.3The test room reconditioning apparatus and the equipment under test shall be operated until
equilibrium conditions, as required by 6.3, are attained. Equilibrium conditions shall be maintained for not less
than 1 h before capacity test data are recorded.

5.1.4.2 Testing requirements

The test shall provide for the determination of the sensible, latent and total cooling capacities as determined
in the indoor-side test chamber.

5.1.4.3 Duration of test

The data shall be recorded at equal intervals as required by 6.3.3. The recording of the data shall continue for
at least a 30-min period during which the tolerances specified in 6.3 shall be met,

5.2 Maximum cooling performance test

5.2.1 General conditions

The test shall be conducted with the equipment functioning at full-load operation, as defined in 3.25. The test
voltages in Table 3 shall be maintained at the specified percentages under running conditions. In addition, the
test voltage shall be adjusted so that it is not less than 86 % of,the rated voltage at the moment of restarting
the equipment after the shutdown required by 5.2.4.25The determination of cooling capacity and electrical
power input is not required for this performancesdtest.

5.2.2  Temperature conditions

The conditions, which shall be used during the maximum cooling, are given in Table 3.

© KEBS 2018 — All rights reserved 9
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Table 3 — Maximum cooling performance test conditions

Parameter Standard rating conditions

T1

Temperature of air entering indoor-side

-dry — bulb 32°C
-wet — bulb 23 °C

Temperature of air entering outdoor-side

-dry — bulb 43 C
-wet — bulb? 26, C
Test Frequency 50 hz
Test voltage a) 90,% and 110 % of rated voltage with a single

nameplate rating;

b),90% of the lower rated voltage and 110 % of
the higher rated voltage for units with a dual or
extended nameplate voltage.

a The wet-bulb temperature condition shall only befrequired when testing air-cooled condensers that evaporate
the condensate.

523 Airflow conditions

The maximum cooling gerformance, test shall be conducted with an indoor-side fan speed setting as
determined under 5.14.1.2;

524 Test conditions
5.2.4.1 Preconditions

The controls ef the'equipment shall be set for maximum cooling and, if provided, all ventilating air dampers
anddexhaust airdampers shall be closed.

5.2.4:2¢ Duration of test

The equipment shall be operated continuously for 1 h after the specified air temperatures in Table 3 have been
established in accordance with the tolerances in Table 8. Thereafter, all power to the equipment shall be cut
off for 3 min and then restored. The operation of the equipment may be restarted either automatically or through
the use of a remote controller or similar device. The test shall continue for 60 min after the equipment restarts.

5.25 Performance requirements

5.2.5.1 Air conditioners shall meet the following requirements when operating at the conditions specified in
Table 3:

10 © KEBS 2018 — All rights reserved
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a) during one entire test, the equipment shall operate without any indication of damage;

b) the motors of the equipment shall operate continuously for the first hour of the test without tripping any
protective device;

c) after the interruption of power, the equipment shall resume operation within 30 min and run continuously
for 1 h, except as specified in 5.2.5.2 and 5.2.5.3.

I'—?—'-I

g i b c-ill f I i |

== e |

I ! ! I |

| | I } |

! | ] | 18 |

| | | B |

) | | ! | |
Key

Power supply to equipment unit on

Power supply to equipment off

Official test period begins

Power supply to equipment turned off
Power supply to equipment turned back on

Maximum time before equipment resumes continuous operation

1
2
3
4
5
6
7 End of test, if equipment restarted upon re-energization of power
8 End of test, if equipment utilized full 30,min for protective device to reset

a 30 min, steady-state operation.

b 60 min, continuous,operation running at reduced or increased supply voltage.
¢ 3 min, power off.

d 5 min, in which a protective device may trip.

e 30 min.

f, g 60'min oficontinuous operation after equipment restarts.

Figure 1 — Maximum performance test operation

5.2.5.2 A’ protective device may trip only during the first 5 min of operation after the shutdown period of 3
min. During the remainder of that 1 h test period, no protective device shall trip.

5.2.5.3 For those models so designed that resumption of operation does not occur after the initial trip within
the first 5 min, the equipment may remain out of operation for not longer than 30 min. It shall then operate
continuously for 1 h.

5.3 Minimum cooling, freeze-up air blockage and freeze-up drip performance tests

53.1 General conditions
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The test conditions specified in Table 4 shall be used when conducting the minimum cooling, freeze-up air
blockage and freeze-up drip performance tests. The tests shall be conducted with the equipment functioning
at full-load operation, as defined in 3.25, except as required in 5.3.3. The determination of cooling capacity
and electrical power input is not required for these performance tests.

5.3.2 Temperature conditions

Tests shall be carried out under the temperature conditions established in Table 4.

5.3.3 Airflow conditions

The controls, fan speeds, dampers and grilles of the equipment shall be set to maximize the tendency to
produce frost or ice on the evaporator, provided such settings are not contrary to the manufacturer's\operating
instructions.

5.34 Test conditions

5.3.4.1 Preconditions

The equipment shall be started and operated until the operating conditions have stabilized.

5.3.4.2 Duration of test

After the operating conditions given in Table 4 have stabilized in acecerdance with the tolerances in Table 8,

the equipment shall be operated for a period of 4 h. The equipment'shall'be permitted to stop and start under
the control of an automatic limit device, if provided.

Table 4 — Minimum cooling, freeze-up air blockage,and freeze-up drip performance test

conditions
Parameter Standard test conditions

T1
Temperature of air entering indoor-side
-dry — bulb 21°C
-wet — bulb 15 C
Temperature of airentering Outdoor-side
-dry — bulb 21°C
-wet — bulb —
Test Frequency 50 hz
Test voltage See Table 2

5.3.5 Performance requirements

12 © KEBS 2018 — All rights reserved
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5.3.5.1 The equipment shall operate under the conditions specified without any indication of damage.

5.3.5.2 Atthe end of the 4-h test, any accumulation of frost or ice on the indoor coil shall not cover more than
50 % of the indoor-side face area of the indoor coil or reduce the airflow rate by more than 25 % of the initial
airflow rate. [If measuring indoor air volume rate using a test apparatus that includes an exhaust fan (as in
Figure B.1), the operating speed of the exhaust fan and/or the position of an in-line flow damper shall be
controlled to maintain zero static pressure during the 4-h test.] If the equipment and test apparatus do not allow
for visual observation of the indoor coil and if the indoor air volume rate is not measured, then the requirements
of 5.3.5.3 shall be met.

5.3.5.3 During the 4-h test period, the midpoint temperature of every indoor coil circuit or the refrigerant
suction pressure shall be measured at equal intervals that span 1 min or less. The measurement(s) carried
out 10 min after beginning the 4-h test shall be defined as the initial value(s). If the suction pressure is
measured, it shall be used to calculate the saturated suction temperature.

a) If the compressor(s) do(es) not cycle OFF on automatic controls during the test, and

i) if coil circuit temperatures are measured, the temperatures shall not remaimmore than 2 K below the
corresponding initial value for each circuit for more than 20 consecutive min, or

ii) if suction pressure is measured, the saturated suction temperature shall not remain more than 2 K
below the initial value for more than 20 consecutive min.

b) If the compressor(s) cycle(s) ON/OFF on automatic controls during the test, and
i) if coll circuit temperatures are measured, the individual circuit temperatures measured 10 min after
the beginning of any ON cycle during the test shall'not be more than 2 K below the corresponding initial
circuit temperature(s), or
ii) if suction pressure is measured, the saturated suction temperature measured 10 min after the

beginning of any ON cycle during the test shall,not be more than 2 K below the initial saturated suction
temperature.

5.4 Freeze-up drip performance test

54.1 General conditions

The freeze-up drip performance test_shall be run immediately after completion of the minimum cooling and
freeze-up air blockageperfermance tests and at the conditions specified in Table 4. The test shall be conducted
with the equipment functioning atsfull-load operation, as defined in 3.25, except as required in 5.4.3. The
determination of capacity and electrical power is not required for this performance test.

5.4.2 Temperature conditions

The temperature conditions for the freeze-up drip performance test are given in Table 4.

543 Airflow eonditions

The airinlet to the indoor coil shall be covered to completely block the passage of air, so as to attempt to
achieve complete blockage of the evaporator by frost or ice.

5.4.3.1 Preconditions

The equipment shall be started and operated until the operating conditions given in Table 4 have stabilized in
accordance with the tolerances in Table 8.

5.4.3.2 Duration of test
After the operating conditions have stabilized, the equipment shall be operated for a period of 4 h. The
equipment shall be permitted to stop and start under the control of an automatic limit device, if provided. At the

© KEBS 2018 — All rights reserved 13
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end of the 4-h test, the equipment shall be stopped and the air inlet covering removed until the accumulation
of frost or ice has melted. The equipment shall then be turned on with the fan(s) operating at the highest speed
for 5 min.

54.4 Performance requirements

During the test, no ice shall drip from the coil and no water shall drip or blow off the equipment on the indoor-
side.

5.5 Condensate control and enclosure sweat performance test

55.1 General conditions

The conditions which shall be used during the condensate control and enclosure sweat test are given in Table
5. The test shall be conducted with the equipment functioning at full-load operation, as defined in3.25; except
as required in 5.5.3. The determination of cooling capacity and electrical power input is not/required for this
performance test.

5.5.2 Temperature conditions

The temperature conditions which shall be used during this test are given in Table,5.

Table 5 — Condensate control and enclosure sweat perfarmance test conditions

Parameter Standard test conditions

T1

Temperature of air entering indoor-side

-dry — bulb 27 °C
-wet — bulb 24 C

Temperature of air entering Qutdoor-side

-dry — bulb 27°C
-wet — bulb? 24°C
Test Frequency 50 hz
Test voltage See Table 2

a The wet-bulb temperature condition shall only be required when testing air-cooled condensers that
evaporate the condensate.

553 Airflow conditions

The controls, fans, dampers and grilles of the equipment shall be set to produce the maximum tendency to
sweat, provided such settings are not contrary to the manufacturer’s operating instructions.

554 Test conditions
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5.5.4.1 Preconditions
After establishment of the specified temperature conditions, the equipment shall be started with its condensate
collection pan filled to the overflowing point and the equipment shall be run until the condensate flow has
become uniform.
5.5.4.2 Duration of test
The equipment shall be operated for a period of 4 h.

555 Performance requirements

5.5.5.1 When operating under the test conditions specified in Table 5, no condensed water shall dripyrun or
blow from the equipment.

5.5.5.2 Equipment which rejects condensate to the condenser air shall dispose of all eondensaterand there

shall be no dripping or blowing-off of water from the equipment such that the building or surroundings become
wet.

6 Test methods and uncertainties of measurements

6.1 Test methods

6.1.1 General

Capacity tests shall be conducted in accordance with the testing requirements specified in Annex A, using
either the calorimeter test method (see Annex C) or the indoor air enthalpy test method (see Annex D), subject
to the provision that the test results are within the limits ©f uncertainties of measurements established in 6.2.
6.1.2 Calorimeter test method

6.1.2.1 When using the calorimeter method for cooling capacity tests and for steady-state heating capacity
tests, two simultaneous methods of determining capacities shall be used. One method determines the capacity
on the indoor-side, the other measures the capacity on the outdoor-side. The capacity determined using the
outdoor-side data shall agree within 5% of the value obtained using the indoor-side data for the test to be
valid.

6.1.2.2 Steady-state conditions are achieved when the measured capacity at each 5-min time interval does
not vary by more thani %4rom the average measured capacity over the previous 35 min.

6.1.3 Indoor air enthalpy test method

6.1.3.1 For cooling, capacity tests and steady-state heating capacity tests, a test of confirmation is
recommended to verify'the results obtained using the indoor air enthalpy test method. One of the following test
methods,canibe used for confirmative purposes:

a) “refrigerant enthalpy method (see Annex E);

b) outdoor air enthalpy test method (see Annex F);

¢) indoor calorimeter confirmative test method (see Annex G);

d) outdoor calorimeter confirmative test (see Annex H);

e) balanced calorimeter confirmative test method (see Annex I).

NOTE Annex | is not used as a confirmative test by testing laboratories (see I.1.1).
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6.1.3.2 The results of the primary test shall agree with the results of the confirmative test to within 5 % to be
valid.

Steady-state conditions are achieved when the measured capacity at each 5-min time interval does not vary
by more than 2.5 % from the average measured capacity over the previous 35 min.

6.1.4 Capacity tests

On the cooling cycle, it is recommended that the latent cooling capacity be determined using the cooling
condensate method (see Annex J) subject to the provision that the test results are within the limits of
uncertainties of measurements established in 6.2.

6.2 Uncertainties of measurement

6.2.1 The uncertainties of measurement shall not exceed the values specified in Table/10.

NOTE Uncertainties of measurement can be estimated. ISO/TS 16491 is available as appropriate guidance.
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Table 6 — Uncertainties of measurement

Measured quantity Uncertainty of measurement?

Water

— temperature 0.1°C

— temperature difference 0.1°C

— volume flow 1%

— static pressure difference 5.0 %
Air

— dry-bulb temperature 0.2°C

— wet-bulb temperature greater than 0°CP 0.2 °C

— wet-bulb temperature less than or equal to 0°CP 030

— volume flow '

— static pressure difference 5.0}

P 5 Pa forpressure < 100 Pa
5 for pressure > 100 Pa

Electrical measurements 0.5%
Time 0.2%
Mass 1.0%
Speed 1.0%
Refrigerant pressure 2%
NOTE Uncertainty of measurément .comprises, in general, many components. Some of these
components can be estimated on the basis'of the statistical distribution of the results of series of
measurements and can be characterized by experimental standard deviations. Estimates of other
components can be based on experience or other information. ISO/TS 16491 is available as an appropriate
guidance.
a  Uncertainty of measurement is an estimate characterizing the range of values within which the true
value of the measurementlies; based on a 95 % confidence interval (see ISO/IEC Guide 98-3).
b This may'be measured directly or indirectly.

6.2.2 The steady-state cooling and heating capacities determined using the calorimeter method shall be
determined with“amaximum uncertainty of 5 %. This value is an expanded uncertainty of measurement
expressed at the level of confidence of 95 %.

6.2.3 Heating capacity determined during transient operation (defrost cycles) using the calorimeter method
shall be determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty of
measurement expressed at the level of confidence of 95 %.

6.2.4  The heating and cooling capacities measured on the air side using the air enthalpy method shall be
determined with a maximum uncertainty of 10 %. This value is an expanded uncertainty of measurement
expressed at a level of confidence of 95 %.

6.3 Test tolerances for steady-state cooling and heating tests
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6.3.1  The maximum permissible variation of any individual observation from a specified test condition
during a steady-state cooling and heating capacity test is listed in column 3 of Table 7. If a test condition is not
specified, the values in column 3 of Table 7 represent the greatest permissible difference between maximum
and minimum instrument observations during the test. When expressed as a percentage, the maximum
allowable variation is the specified percentage of the arithmetical average of the observations.

Table 7 — Variations allowed during steady-state cooling and heating capacity tests

Reading Variation of arithmetical Maximum variation of
mean values from specified individual neadings
test conditions from specified test

conditions
Temperature of air entering indoor-side
-dry — bulb +0.3K + 05K
-wet — bulb +0.2K +0.3K
Temperature of air entering Outdoor-side
-dry — bulb +0.3K +05K
-wet — bulb? + 0.2 K0 + 0.3 K2
Test voltage *1.% 2%
a  Only applicable to cooling capacity tests if equipment rejects condensate to the outdoor coil.

6.3.2 The maximum permissible variations of the average observations from the standard or specified test
conditions are shown in column 2 of Table,7.

6.3.3 For cooling capacity tests, the dry-bulb and wet-bulb temperatures of the air entering the indoor-side
and outdoor-side shall.be sampled at)equal intervals spanning 30 s or less throughout the preconditioning and
data collection periods.<The specified sampling of the wet-bulb temperature of the air entering the outdoor-
side shall be waived for equipment that rejects condensate to a location other than the outdoor coil.

6.3.4 For steady-state heating capacity tests, the dry-bulb temperature of the air entering the indoor-side
and the dry-bulbtand wet-bulb temperatures of the air entering the outdoor-side shall be sampled at equal
intervals.spanning 30 s or less throughout the preconditioning and data collection periods.

6.3.5 Except as noted in 6.3.3, all applicable parameters from Table 7 shall be sampled at equal intervals
that span 5 min or less during cooling capacity tests. Except as noted in 6.3.4, all applicable parameters from
Table 7'shall be sampled at equal intervals spanning 30 s or less during heating capacity tests.

6.3.6 For the preconditioning period, equilibrium shall be defined as an interval of specified duration where
the applicable test tolerances in Table 8 are satisfied. When a defrost cycle occurs during the preconditioning
period of a heating capacity test, the parameters sampled between defrost initiation and 10 min after defrost
termination shall be excluded when evaluating compliance to the test tolerances in Table 8. As noted in 5.1.8.5,
the sampling frequency of the indoor dry-bulb temperature is subject to change during defrost cycles, if using
the indoor air enthalpy test method.

6.3.7 For the data collection period used in determining the equipment’s measured space conditioning
capacity, compliance with the applicable Table 7 test tolerances shall be achieved.
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6.4 Test tolerances for performance tests

The maximum allowable variation of any individual observation made during a performance test from the
specified test condition is shown in Table 8.

Table 8 — Test tolerances for performance tests

Reading Maximum variation of individual readings
from specified test conditions 2

Air temperature

-dry — bulb +1.0K
-wet — bulb +05K
Water Temperature +05K
Test voltage 2%

a  The test tolerances do not apply when the equipment is stopped, when changing
compressor speed or from defrost initiation to 10 min after defrost termination. During these
intervals, dry-bulb temperature tolerances of £ 2.5 K on'the indoor-side and = 5 K on the
outside shall apply.

7 Testresults

7.1 Capacity results

7.1.1 General

The results of a capacity test shall express quantitatively the effects produced on air by the equipment tested.
For given test conditions; the eapaeity test results shall include the following quantities as applicable to cooling
or heating:

a) total cooling capacity, in watts;

b) sensible,cooling capacity, in watts;

c)< . latent cooling capacity, in watts;

d) heating capacity, in watts;

e) indoor-side airflow rate, m3/s of standard air;

f)  effective power input to the equipment or individual power inputs to each of the electrical equipment
components, in watts.

NOTE 1 For a), b) and d), standard ratings for capacities include the effects of the circulating fan heat.

NOTE 2  For determination of latent cooling capacity, see Annex C if using the calorimeter test method and Annex D if using the indoor
air enthalpy test method.
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7.1.2  Adjustments

7.1.2.1 Testresults shall be used to determine capacities without adjustment for permissible variations in test
conditions. Air enthalpies, specific volumes and isobaric specific heat capacities shall be based on the
measured barometric pressure.

7.1.2.2 For calorimetric testing, variations from standard barometric pressure may have an impact on the
measured capacity. If capacity, adjusted for standard barometric pressure, is additionally reported an
explanation of the adjustment method should be included in the test report.

7.1.3 Cooling capacity calculations

7.1.3.1 An average cooling capacity shall be determined from the set of cooling capacities recorded over. the
data collection period.

7.1.3.2 An average electrical power input shall be determined from the set of electrical powerinputs recorded
over the data collection period or from the integrated electrical power for the same interval, for€ases where
an electrical energy meter is used.

7.2 Datato be recorded

The data to be recorded for the capacity tests are given in Tables 9 for.the calorimeter test method and in
Table 10 for the indoor air enthalpy test method. The tables identify the general information required, but are
not intended to limit the data to be obtained. Electrical input values usedifor rating purposes shall be those
measured during the capacity tests.

7.3 Test report

7.3.1 General information

As a minimum, the test report shall contain the following general information:

a) a reference to this document, i.e/DKS2463;

b) date;

c) testinstitute;

d) test location;

e) primary test and.confirmative test methods;

f)  test supervisor;

g) cooling‘climate type designations (i.e. T1)

h) . description of test set-up, including equipment location; and

i) nameplate information (see 8.2).
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Table 9 — Data to be recorded for calorimeter cooling capacity tests

No. Data
1 Date
2 Observers
3 Barometric pressure, in kPa
4 Fan speed settings, indoor and outdoor
5 Applied voltage, in V
6 Frequency, in Hz
7 Total current input to equipment, in A
8 Total power input to equipment?, in W
9 Setting of variable capacity compressor at full load
10 Dry-bulb and wet-bulb temperatures of air (indoor-side calorimetertest.chamber)®, in °C
11 Dry-bulb and wet-bulb temperature of air (outdoor-side calorimeter test chamber)®, in °C
12 Average air temperature outside the calorimeter, if calibratedy(see Figure C.1), in °C
13 Total power input to indoor-side and outdoor-sidertest chamber, in KW
14 Quantity of water evaporated in humidifier, in kg
15 Temperature of humidifier water entering indoor=side and outdoor-side (if used) test chambers
or in humidifier tank, in °C
16 Cooling water flow rate through outdoar-side test chamber heat-rejection coil, in I/s
17 Temperature of cooling water entering outdoor-side test chamber, for heat-rejection coil, in °C
18 Temperature of cooling water leaving outdoor-side test chamber, for heat-rejection coil, in °C
19 Mass of water from equipment which is condensed in the reconditioning equipment¢, in kg
20 Temperature of condensed water leaving outdoor-side test chamber, in °C
21 Volume of airflow through measuring nozzle of the separating partition, in m3/s
22 Air-static pressure difference across the separating partition of calorimeter test chambers, in
23 szzfrigerant charge, added by the test house, in kg
24 Factory charge, in kg
a « Totalpower input to the equipment, except if more than one external power connection is provided on
the equipment;record input to each connection separately.
b For equipment that evaporates condensate on the outdoor coil.
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Table 10 — Data to be recorded during the indoor air enthalpy capacity tests

No. Data

1 Date

2 Observers

3 Barometric pressure, in kPa

4 Time of test

5 Power input to equipment?, in W

6 Energy input to equipment®, in Wh

7 Applied voltage(s), in V

8 Current, in A

9 Frequency, in Hz

10 External resistance to airflow, in Pa

11 Fan speed settings, indoor and outdoor

12 Setting of variable capacity compressor at full load

12 Dry-bulb temperature of air entering equipment, in °C

13 Wet-bulb temperature of air entering equipment, in °C

14 Dry-bulb temperature of air leaving equipment, in °C

15 Wet-bulb temperature of air leaving equipment, in °C

16 Outdoor dry-bulb and wet-bulb temperatures, in °C

17 Volume flow rate of air and all relevant measurements far its calculation, in m3/s
18 Refrigerant charge added by the test houseginkg

19 Factory charge, in kg

a  Total power input and, where required, input.to equipment components.
b Energy input to equipment is requifed,only.during defrost operations.

7.3.2 Capacity tests

The values reported shall be the mean of the values taken over the data collection period and shall be stated
with an uncertainty of measurement at a confidence level of 95 % and in accordance with ISO/IEC Guide 98-
3.

NOTE Uncertaifities/0f measurement can be estimated. ISO/TS 16491 is available as appropriate guidance.

7.3.3 Performance tests

7.3.341 The test report shall indicate whether the test passed or failed based upon recorded data. For all
performance testsy'relevant information shall be recorded to show the specific requirements for each test has
beenimet. This shall be as a minimum the data requirements of Table 9 or 10 (as appropriate) recorded at
least once every 5 min, and additionally, information listed in 7.3.3.2 to 7.3.3.5.

7.3.3.2 For maximum cooling performance tests (5.2):

a) current recorded at least once every 5 min, in A;

b) time at which the power to the unit was interrupted;

c) time(s) at which the unit automatically starts and/or stops operating.

7.3.3.3 For minimum cooling, freeze-up air blockage and freeze = up drip performance tests (5.3):
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a) coil circuit temperatures or the suction pressure recorded at least once every 1 min.
7.3.34 For freeze-up drip performance test (5.4):

a) pictures or sketches of the unit at the end of the test that clearly depict any areas of moisture outside of
the unit.

7.3.3.5 For condensate control and enclosure sweat performance test (5.5):

a) pictures or sketches of the unit at the end of the test that clearly depict any areas of moisture outside of
the unit.

8 Marking provisions

8.1 Nameplate requirements

Each individual unit of the air conditioner, single package and split-system assembly, shall‘have a durable
nameplate, firmly attached to it and in a location accessible for reading.

8.2 Nameplate information

The nameplate shall carry the following minimum information, in addition to the information required by
international standards on safety:

a) manufacturer's name or trademark;

b) any distinctive type or model number and serial number;

c) rated voltage(s);

d) rated frequency(ies);

e) cooling climate designations (i.e«T1)

f)  refrigerant designation in accordance with [SO 817 and or an existing national regulation;
g) factory refrigerant mass charge [listed on the unit containing the compressor(s)].

8.3 Split systems

The information.n 8.2:a), b);c), d), and g) shall also be provided on each indoor element of a split system and
g) shall be provided on the outdoor unit.

8.4 Energy guide label

Each non-ductedair conditioner shall have an energy guide label visibly attached to the front of the unit. Label
requirements are as specified in Annex L.

8.5 Energy efficiency ratios shall be calculated in (Watts/Watt)

8.6 Single packaged non ducted air conditioners shall have EERs and their corresponding star ratings as per
Table 11.
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Table 11

Star EER Star Rating

A

1 2.5-2.69 pA

5 2.7-289 PAGIAY

3 2.9-3.09 PAGAGAS

2 31-329 PAGAGAGA

5 (3.3 and above) *****

8.7 Split non ducted air conditioners shall have EERs and their corresponding‘stariratings as per Table 12.

Table 12

Star EER Star Rating

A

1 3.1-3.29 YA

3 3.3-3.49 pAAG

3 35-3.99 PAGAGIAS

) 4.0 - 4.49 PAGAGAGAS

z 4.5 andabove PAGAGASAGA¢

9 Publication of ratings

9.1 Standard ratings

9.1.1 Standard ratingsshall be published for cooling capacities (sensible, latent and total), and EER for all
systems produced in conformance to this document. These ratings shall be based on data obtained at the
established rating conditions in accordance with the provisions of this document.

9.1.2 The, values, of ‘the standard capacities shall be expressed in kilowatts or watts, rounded to three
significant figures.

9.1.3,4 The values of EER shall be rounded to three significant figures.

9.14 Each capacity rating shall be followed by the corresponding test voltage (see column 2 of Table 2)
and frequency rating.
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Annex A
(normative)

Test requirements

Al General test room requirements

A.1.1 If an indoor condition test room is required, it shall be a room or space in which the desired test
conditions can be maintained within the prescribed tolerances. It is recommended that air velocities in the
vicinity of the equipment under test not exceed 2,5 m/s.

A.1.2  Ifan outdoor condition test room or space is required, it shall be of sufficient volume and shall circulate
air in a manner such that it does not change the normal air circulating pattern of the equipment under test. It
shall be of such dimensions that the distance from any room surface to any equipment surface fromwhich air
is discharged is not less than 1,8 m and the distance from any other room surface tosany other ‘equipment
surface is not less than 1,0 m, except for floor or wall relationships required for normaliequipment installation.
The room conditioning apparatus should handle air at a rate not less than the outdoor airflow rate, and
preferably should take this air from the direction of the equipment air discharge and return it at the desired
conditions uniformly and at low velocities.

A.1.3 If the calorimeter room method is used with a facility having more than two.rooms, then the additional
rooms shall also comply with the requirements of Annex C. If the ainenthalpy method is used with a facility
having more than two rooms, the additional rooms shall also comply with'the requirements of Annex D.

A.2 Equipment installation

A.2.1 The equipment to be tested shall be installed inyaccordance with the manufacturer’s installation
instructions using recommended installation procedures and accessories. If the equipment can be installed in
multiple positions, all tests shall be conducted using,the least favourable configuration according to the
manufacturer’s recommendation. In all cases, the manufacturer’'s recommendations with respect to distances
from adjacent walls, amount of extensions.through/walls, etc. shall be followed.

A.2.2  Ducted equipment rated atdess than.8 kW and intended to operate at external static pressures of less
than 25 Pa shall be tested at free delivery of air.

A.2.3  No other alterations to.the equipment shall be made except for the attachment of the required test
apparatus and instrumeants in the prescribed manner.

A.2.4  If necessary, the equipment shall be evacuated and charged with the type and amount of refrigerant
specified in the manufacturer’s‘instructions.

A.2.5 All standard ratings for equipment in which the condenser and the evaporator are two separate
assemblies shall'be determined with 5 m to 7,5 m length of connecting refrigerant tubing on each line. The
lengths:shall' be actual lengths, not equivalent lengths, and no account shall be taken of the resistance provided
by bénds, branches, connecting boxes or other fittings used in the installation for the test piece. The length of
the eonnecting tubing shall be measured from the enclosure of the indoor unit to the enclosure of the outdoor
unit. 'Such equipment in which the interconnecting tubing is furnished as an integral part of the unit and not
recommended for cutting to length shall be tested with the complete length of tubing furnished. Not less than
40 % of the total length of the interconnecting tubing shall be exposed to the outdoor conditions with the rest
of the tubing exposed to the indoor conditions. The line diameters, insulation, details of installation, evacuation
and charging shall be in accordance with the manufacturer’s published recommendations.
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Annex B
(informative)

Airflow measurement
B.1 Airflow determination

B.1.1  Airflow should be measured using the apparatus and testing procedures given in this annex.

B.1.2 Airflow quantities are determined as mass flow rates. If airflow quantities are to be_expressed for
rating purposes in volume flow rates, such ratings should state the conditions (pressure, téemperature and
humidity) at which the specific volume is determined.

B.2 Airflow and static pressure

The area of a nozzle, An, should be determined by measuring its diameter to an.accuracy of\i40,2 % in four
locations approximately 45° apart around the nozzle in each of two places throughthe nezzle throat, one at
the outlet and the other in the straight section near the radius.

B.3 Nozzle apparatus

B.3.1 Nozzle apparatus, consisting of a receiving chamber anda, discharge chamber separated by a
partition in which one or more nozzles are located (see Figure B.1). Airsfrom the equipment under test is
conveyed via a duct to the receiving chamber, passes through the nozzle(s) and is then exhausted to the test
room or channelled back to the equipment’s inlet.

B.3.2 The nozzle apparatus and its connections to the equipment’s inlet should be sealed such that air
leakage does not exceed 1,0 % of the airflow rate being measured.
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3 Diffusion baffle 7  Apparatus for differential pressure measurement
4  Pitot tube (optional) 8 [ Adapter duct (see B.5.1)

a Diffusion baffles should have uniform /perforations, with approximately 40 % of free area

b Airflow.

Figure B.1 — Airflow measuring apparatus

The centre-to-centre distance between nozzles in use should not be less than 3 times the throat diameter of
the larger nozzle'and the'distance from the centre of any nozzle to the nearest discharge or receiving chamber
side wall should not be less than 1,5 times its throat diameter.

B.3.2 Diffusers,installed in the receiving chamber (at a distance at least 1,5 times the largest nozzle throat
diameter, Dn) upstream of the partition wall and in the discharge chamber (at a distance at least 2,5 times the
largest nozzle throat diameter, Dn) downstream of the exit plane of the largest nozzle.

B.3.3 “Exhaust fan, capable of providing the desired static pressure at the equipment’s outlet, installed in
one wall of'the discharge chamber and provided with a means of varying its capacity.

B.3.4 Manometers, for measuring the static pressure drop across the nozzle(s). One end of the manometer
should be connected to a static pressure tap located flush with the inner wall of the receiving chamber and the
other end to a static pressure tap located flush with the inner wall of the discharge chamber, or preferably,
several taps in each chamber should be connected to several manometers in parallel or manifolded to a single
manometer. Static pressure connections should be located so as not to be affected by airflow. Alternatively,
the velocity head of the air stream leaving the nozzle(s) may be measured by a Pitot tube as shown in Figure
B.1, but when more than one nozzle is in use, the Pitot tube reading should be determined for each nozzle.
B.3.5 Means of determining the air velocity at the nozzle throat.
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B.3.5.1 The throat velocity of any nozzle in use should be not less than 15 m/s or more than 35 m/s.

B.3.5.2 Nozzles should be constructed in accordance with Figure B.2 and applied in accordance with the
provisions of B.3.5.3 and B.3.5.4.

B.3.5.3 The nozzle discharge coefficient, Cd, for the construction shown in Figure B.2, which has a throat
length to throat diameter ratio of 0,6, may be determined using Formula (B.1).

_ 7.006 134.6
Cd =0.9986 —m + Re !Bl!

for Reynolds numbers, Re, of 12 000 and above.
The Reynolds number is defined as Formula (B.2).

Re :”“T"" (B.2).

where

va is the mean airflow velocity at the throat of the nozzle;
Dn is the diameter of the throat of the nozzle;

v is the kinematic viscosity of air.

B.3.5.4 Nozzles may also be constructed in accordance with, appropriate national standards, provided they
can be used in the apparatus described in Figure Bsyand result’in equivalent accuracy.
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Figure B.2 — Airflow measuring nozzle

B4 Static pressure measurements

B.4.1 “The pressure taps should consist of (6,25 + 0,25) mm diameter nipples soldered to the outer plenum
surfaces and centred over 1 mm diameter holes through the plenum. The edges of these holes should be free
of burrs and other surface irregularities.

B.4.2  The plenum and duct section should be sealed to prevent air leakage, particularly at the connections
to the equipment and the air measuring device, and should be insulated to prevent heat leakage between the
equipment outlet and the temperature measuring instruments.

B.5 Discharge airflow measurements

B.5.1  The outlet or outlets of the equipment under test should be connected to the receiving chamber by
adaptor ducting of negligible air resistance, as shown in Figure B.1.
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B.5.2 To establish zero static pressure with respect to the test room at the discharge of the air conditioner or
heat pump in the receiving chamber, a manometer should have one side connected to one or more static
pressure connections located flush with the inner wall of the receiving chamber.

B.6Indoor-side airflow measurements
B.6.1  The following readings should be taken:

a) barometric pressure;
b) nozzle dry- and wet-bulb temperatures or dewpoint temperatures;

c) static pressure difference at the nozzle(s) or optionally, nozzle velocity pressure;

B.6.2  Air mass flow rate, gm, through a single nozzle is determined using Formula (B.3).

Gn =Y XCy XA, /ii (B.3).

where
An is the area of the nozzle throat, in square metres (m?).
The expansion factor, Y, is obtained from Formula (B.4):
Y = 0452 + 0.548a (B.4)

The pressure ratio, a, is obtained from Formula (B.5):

a=1-2 (B.5)

Pn

Air volume flow rate, qv, through a single nozzle isidetermined using Formula (B.6).

Gy =Y X Cy X A, /2D, V', (B.6).

where V'n is calculated,using Formula (B.7):

r _ Vn
Vi = e (B.7)

and Whn is the specificshumidity at the nozzle inlet.

Air volume flowsrate expressed in terms of standard air gs is calculated by Formula (B.8).

qs = — (B.8)

T 1204vr,
B.6.3  Airflow through multiple nozzles may be calculated in accordance with B.6.2, except that the total

flow rate is then the sum of the gm or gv values for each nozzle used.
B.7 Ventilation, exhaust and leakage airflow measurements — Calorimeter test method
B.7.1  Ventilation, exhaust and leakage airflows should be measured using apparatus similar to that

illustrated in Figure B.3 with the refrigeration system in operation and after condensate equilibrium has been
obtained.
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With the equalizing device adjusted for a maximum static pressure differential between the indoor-
side and outdoor-side test chambers of 1 Pa, the following readings should be taken:

a) barometric pressure;
b) nozzle wet- and dry-bulb temperatures;
C) nozzle velocity pressure.
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Figure B.3 — Pressure-equalizing device
B.7.3 Airflow values should be calculated in accordance with B.6.2.
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Annex C
(normative)

Calorimeter test method

C.1 General

C.1.1  The calorimeter provides a method for determining capacity simultaneously on both the indoor-side
and the outdoor-side. In the cooling mode, the indoor-side capacity determination should be made by balancing
the cooling and dehumidifying effects with measured heat and water inputs. The outdoor-side, capacity
provides a confirmative test of the cooling and dehumidifying effects by balancing the heat and waterrejection
on the condenser side with a measured amount of cooling.

C.1.2 The two calorimeter test chambers, indoor-side and outdoor-side, are separated by an insulated
partition having an opening into which the non-ducted, single-packaged equipment is mounted. The equipment
should be installed in a manner similar to a normal installation. No effort should.be made to‘seal the internal
construction of the equipment to prevent air leakage from the condenser sidée to the\evaporator side or vice
versa. No connections or alterations should be made to the equipment which might in any way alter its normal
operation.

C.1.3 A pressure-equalizing device, as illustrated in Figure B.3, should be provided in the partition wall
between the indoor-side and the outdoor-side test chambers to maintain a balanced pressure between these
test chambers and also to permit measurement of leakage, exhaust and ventilation air. This device consists
of one or more nozzles of the type shown in Figure B.2, a discharge‘echamber equipped with an exhaust fan
and manometers for measuring test chamber and airflow pressures.

Since the airflow from one test chamber to the other may be in®ither direction, two such devices mounted in
opposite directions or a reversible device should be used. The ‘manometer pressure pickup tubes should be
located so as to be unaffected by air discharged from the equipment or by the exhaust from the pressure-
equalizing device. The fan or blower, which exhausts-air.from the discharge chamber, should permit variation
of its airflow by any suitable means, such as a yariable speed drive or a damper as shown in Figure B.3. The
exhaust from this fan or blower should bessuch that'it does not affect the inlet air to the equipment.

The pressure equalizing device should be adjusted during calorimeter tests or airflow measurements so that
the static pressure difference between the indoor-side and outdoor-side test chambers is not greater than 1,25
Pa.

C.1.4  The size of the calorimeter should be sufficient to avoid any restriction to the intake or discharge
openings of the equipment. Perforated plates or other suitable grilles should be provided at the discharge
opening from the reconditianing.equipment to avoid face velocities exceeding 0,5 m/s. Sufficient space should
be allowed in front of any inlet or"discharge grilles of the equipment to avoid interference with the airflow.
Minimum distance from.the :equipment to side walls or ceiling of the test chamber(s) should be 1 m, except for
the back of console‘type equipment, which should be in normal relation to the wall. Ceiling-mounted equipment
should be installed"at a minimum distance of 1,8 m from the floor. Table C.1 gives the suggested dimensions
for the calorimeter, To.accommodate peculiar sizes of equipment, it may be necessary to alter the suggested
dimensions to,comply. with the space requirements.
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Table C.1 — Sizes of calorimeter

Rated cooling capacity | Suggested minimum inside dimensions of each room of the
of equipment? calorimeter
W m
Width Height Length

3 000 2,4 2,1 1,8

6 000 2,4 2,1 2,4

9000 2,7 2,4 300

12 000P 3,0 2,4 3,7

&  All figures are round numbers.
b Larger capacity equipment requires larger calorimeters.

C.1.5  Each test chamber should be provided with reconditioning,equipment to maintain specified airflow
and prescribed conditions. Reconditioning apparatus for the indoor=side test chamber should consist of heaters
to supply sensible heat and a humidifier to supply moisttire. Reconditioning apparatus for the outdoor-side test
chamber should provide cooling, dehumidification and humidification. The energy supply should be controlled
and measured.

C.1.6  When calorimeters are used for heat_pumps, they should have heating, humidifying and cooling
capabilities for both rooms (see Figures C.1 and C.2) or other means, such as rotating the equipment, may be
used as long as the rating conditions are maintained.

C.1.7  Reconditioning apparatus fonbothtestichambers should be provided with fans of sufficient capacity
to ensure airflows of not less than twice,the quantity of air discharged by the equipment under test in the
calorimeter. The calorimeter should be equipped with means of measuring or determining specified wet- and
dry-bulb temperatures in both calorimeter test chambers.

C.1.8 ltis recognized thatin‘both‘the indoor-side and outdoor-side test chambers, temperature gradients
and airflow patterns resultfromithe interaction of the reconditioning apparatus and test equipment. Therefore,
the resultant conditions)are, peculiar to and dependent on a given combination of test chamber size,
arrangement and size of reconditioning apparatus and the air discharge characteristics of the equipment under
test.

The gpoint of measurement of specified test temperatures, both wet- and dry-bulb, should be such that the
following conditions are fulfilled:

a) Themeasured temperatures should be representative of the temperature surrounding the equipment and
should simulate the conditions encountered in an actual application for both indoor and outdoor-sides, as
indicated above.

b) At the point of measurement, the temperature of air should not be affected by air discharged from any
piece of the equipment. This makes it mandatory that the temperatures are measured upstream of any re-
circulation produced by the equipment.

c) Air sampling tubes should be positioned on the intake side of the equipment under test.

d) When testing multi-split air conditioners and heat pumps, the dry-bulb temperature of air entering all indoor
units or an outdoor unit shall be within 0,5 K of the average.
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C.1.9 During a heating capacity test, the temperature of the air leaving the indoor-side of the heat pump
shall be monitored to determine if its heating performance is being affected by a build-up of ice on the outdoor-
side heat exchanger. A single temperature measuring device, placed at the centre of the indoor air outlet, is
sufficient to indicate any change in the indoor air discharge temperature caused by a build-up of ice on the
outdoor-side heat exchanger.

C.1.10 Interior surfaces of the calorimeter test chambers should be of non-porous material with all joints
sealed against air and moisture leakage. The access door should be tightly sealed against air and moisture
leakage by use of gaskets or other suitable means.

C.1.11 If defrost controls on the heat pump provide for stopping the indoor airflow, provisions_shall.be made
to stop the test apparatus airflow to the equipment on both the indoor and outdoor-sides during sucha defrost
period. If it is desirable to maintain operation of the reconditioning apparatus during the defrost period,
provisions may be made to bypass the conditioned air around the equipment as long as assurance'is provided
that the conditioned air does not aid in the defrosting. A watt-hour meter shall be used for ebtaining the
integrated electrical input to the equipment under test.
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Figure C.1 — Typical calibrated room-type calorimeter

34 © KEBS 2018 — All rights reserved



DKS 2463: 2018

Z LS LSS LSS
1 % 1
2
2 /|
A
W wm 2 | w A
L | .
I ] 3 ?
_nnn| 4 10 11 :q Q g 4 | =
4l | § i I Iafaly
o0 | 6 9 6| CoO
)
% xxxx| 7 O o 7 Ixxxx
: 8 8 0
! !
2 7
.-""f
7 ]
7 7. 77 77 .
Key
1 controlled-temperature @ir'space 7 mixer
2 outdoor-side tést chamber 8 air sampling tube
3 cooling coil 9 equipment under test
4 heating coil 10 indoor-side test chamber
5 humidifier 11 pressure equalization device
6 fan

Figure C.2 — Typical balanced ambient room-type calorimeter
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C.2 Calibrated room-type calorimeter

C.2.1 Heat leakage may be determined in either the indoor-side or outdoor-side test chamber by the
following method: All openings should be closed. Either test chamber may be heated by electric heaters to a
temperature of at least 11 °C above the surrounding ambient temperature. The ambient temperature should
be maintained constant within +1 K outside all six enveloping surfaces of the test chamber, including the
separating partition. If the construction of the partition is identical to that of the other walls, the heat leakage
through the partition may be determined on a proportional area basis.

C.2.2  For calibrating the heat leakage through the separating partition alone, the following procedure may
be used: a test is carried out as described above. Then the temperature of the adjoining area on,the ether side
of the separating patrtition is raised to equal the temperature in the heated test chamber, thus eliminating heat
leakage through the partition, while the 11 °C differential is maintained between the heated test chamber.and
the ambient surrounding the other five enveloping surfaces.

The difference in heat input between the first test and the second test permits determination ofi,the‘leakage
through the partition alone.

c.23 For the outdoor-side test chamber equipped with means of codling, ‘an alternative means of
calibration may be to cool the test chamber to a temperature of at least 11 °C below the ambient temperature
(on six sides) and carry out a similar analysis.

C.24 In addition to the two-room simultaneous method of determining capacities, the performance of the
indoor room-side test chamber may be verified at least every six manths ‘using an industry standard cooling
capacity calibrating device. A calibrating device may also be another piece.of equipment whose performance
has been measured by the simultaneous indoor and outdoor measurement method at an accredited national
test laboratory as part of an industry-wide cooling capacity vefification programme.

The indoor-side calorimeter including the central partition.and the outdoor-side calorimeter shall be insulated
so that heat leakage (including radiation) does not exceed 5% ofthe‘equipment capacity. Space where enough
air circulation is available shall be secured under the floor.of the room-type calorimeter.

C.3 Balanced ambient room-type calorimeter

Cc31 The balanced ambient roométype calorimeter is shown in Figure C.2 and is based on the principle of
maintaining the dry-bulb temperatures surrounding the particular test chamber equal to the dry-bulb
temperatures maintained within that test chamber. If the ambient wet-bulb temperature is also maintained
equal to that within the test chamber, the'vapour-proofing provisions of C.1.10 are not required.

C.3.2 The floor, ceiling and walls,of the calorimeter test chambers shall be spaced a sufficient distance
away from the floor, ceilingsand\walls of the controlled areas in which the test chambers are located in order
to provide a uniform air temperature in the intervening space. It is recommended that this distance be at least
0,3 m. Means shall be,providedto circulate the air within the surrounding space to prevent stratification.

C.3.3 Heat leakage through the separating partition shall be introduced into the heat balance calculation
and may be calibrated insaccordance with C.3.4 or may be calculated.

C.34 It\is recommended that the floor, ceiling and walls of the calorimeter test chambers be insulated so
as 1o limit'heat leakage (including radiation) to no more than 10 % of the test equipment’s capacity, with an
11 °Ctemperature difference, or 300 W for the same temperature difference, whichever is the greater, as
tested using the procedure given in C.2.2.

C.4 Calculation of cooling capacity

C.4.1 The energy flow quantities used to calculate the total cooling capacity, based on indoor-side and
outdoor-side measurements, are shown in Figure C.3.
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Figure C@8 — (Calorimeter energy flows during cooling capacity tests

c.4.2 The total coolingycapacity on the indoor-side, ¢wici, as tested in either the calibrated or balanced
ambient, room-type/calorimeter (see Figures C.1 and C.2), is calculated using Formula (C.1).

Dici = X Dic T hwi=dn2) Wy + Opp, + Dy C1
NQTE If no water'is introduced during the test, hwl is taken at the temperature of the water in the humidifier tank of the conditioning
apparatuss

When a cooling coil of the indoor-side calorimeter is used for testing of small capacity units, in order to stabilize
the test condition, Formula (C.2) shall be used and requirements for uncertainties of measurements specified
in 7.2.2 shall be satisfied. ¢ci in Formula (C.2) is the amount of heat exchanged in the cooling coil of the indoor-
side calorimeter.

thi =X Pic + (hwl - hwz) wy + Q)Ip + (Z)Ii - Q)ci (C.2)
Cc.4.3 When it is not practical to measure the temperature of the air leaving the indoor-side test chamber
to the outdoor-side test chamber, the temperature of the condensate may be assumed to be at the measured

or estimated wet-bulb temperature of the air leaving the test equipment.

© KEBS 2018 — All rights reserved 37



DKS 2463: 2018

C.4.4  The water vapour condensed by the equipment under test, Wr, may be determined by the amount
of water evaporated into the indoor-side test chamber by the reconditioning equipment to maintain the
required humidity.

C.45 Heat leakage, ¢lp, into the indoor-side test chamber through the separating partition between the
indoor-side and outdoor-side test chambers may be determined from the calibrating test or, in the case of the
balanced-ambient room-type test chamber, may be based on calculations.

C.4.6  The total cooling capacity on the outdoor-side, ¢tco, as tested in either the calibrated or balanced-
ambient, room-type calorimeter (see Figures C.1 and C.2) is calculated using Formula (C.3).

Brco = Dc — ZPoc - P+ (hw3 - hWZ)VVr + le + @ (C‘?’)
NOTE The hw3 enthalpy is taken at the temperature at which the condensate leaves the outdoor-side testi:chamber of the
reconditioning apparatus.

C.4.7 The heat leakage rate into the indoor-side test chamber through the separating partition between the
indoor-side and outdoor-side test chambers, ¢lp, may be determined from the calibrating test or, in the case
of the balanced-ambient room-type test chamber, may be based on calculations.

NOTE This quantity is numerically equal to that used in Formula C.1 if, and only if, the area of the separating partition exposed to the
outdoor-side is equal to the area exposed to the indoor-side test chamber.

C.4.8 The latent cooling capacity (room dehumidifying capacity), ¢d, is,calculated using Formula (C.4).

Da = KW, (C.4)

C.4.9 The sensible cooling capacity, ¢sci, is calculated using'Fermula (C.5).
Dsci = Deci — Da (C.5)
C.4.10 Sensible heat ratio (SHR) is calculated.dsing Formula (C.6).

SHR = Qsci/wtci (CG)

C.5 Calculation of heating capacity

C5.1 The energy flow gquantities used to calculate the total heating capacity, based on indoor-side and
outdoor-side measurements;are shown in Figure C.4.
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Figure C.4 — Calorimeter energy flows during heating capacity tests

C.5.2 Determination ef the heating capacity by measurement in the indoor-side test chamber of the
calorimeter, ¢ni, is calculated using Formula (C.7).

Dni = Bci — X Picamiliy =01 (C.7)

NOTE ZPic is the other power input to the indoor-side test chamber (e.g. illumination, electrical and thermal
power input to the'.compensating device, heat balance of the humidification device), in watts.

C53 Determination of the heating capacity by measurement of the heat absorbing side, ¢no, is calculated
for equipment where the evaporator takes the heat from an airflow using Formula (C.8).

Bho = ) Boe + P + (hw4 - hws)qwo - Q)Ip — 0 (C8)
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Annex D
(normative)

Indoor air enthalpy test method
D.1General

In the air enthalpy test method, capacities are determined from measurements of entering and leaving wet-
and dry-bulb temperatures and the associated airflow rate.

D.2 Application

D.2.1  Air leaving the equipment under the test shall lead directly to the discharge chamber. If aydirect
connection cannot be made between the equipment and the discharge chamber, a shortsplenum, shall be
attached to the equipment. In this case, the short plenum shall have the same size as the'discharge ‘opening
of the equipment or shall be constructed so as not to prevent the leaving air from expanding. The cross-section
area of the airflow channel through the discharge chamber shall be such that the, average airwelocity is less
than 1,25 m/s against the airflow rate of the equipment under test. The staticpressure difference between the
discharge chamber and intake opening of the equipment under test shall be‘zero. An example of the discharge
chamber test set-up is shown in Figure D.1.

D.2.2  Airflow measurements shall be made in accordance with the praovisions specified in Annex B.
NOTE Additional guidance can be found in ISO 3966 and ISO 5167-1, as appropriate and in the provisions of this annex.

D.2.3  When conducting cooling or steady-state heating capacity tests using the indoor air enthalpy test
method, the additional test tolerances given in Table D.1 shall apply!

Table D.1 — Variations allowed during steady-state eooling and heating capacity tests that
only apply when using,the thdoor air enthalpy method

Reading Variation offarithmetical Variation of individual readings from specified
mean valuesfromdspecified test conditions
test conditions
<100 Pa >100 Pa <100 Pa >100 Pa
External static 10,5 Pa 5 % +0,10 Pa +10 %
pressure (ESP)
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Figure D.1 — Discharge chamber requirements when using the indoor air enthalpy test method

D.24  When'conducting transient heating capacity tests using the indoor air enthalpy test method, the

additional test tolerances given in Table D.2 shall apply.

When testing multi-split air conditioners and heat pumps, the dry-bulb temperature of air entering all indoor
units or an outdoor unit shall be uniform within 0,5 K of the average.
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Table D.2 — Variations allowed during the transient heating tests that only apply when
using the indoor air enthalpy test method

Reading Variation of arithmetical mean values Variation of individual readings
from specified test conditions from specified test conditions
Interval H2 Interval DP Interval Ha Interval Db
External resistance 15 Pa — 5 Pa —
to airflow

NOTE For transient heating tests, see 6.1.11.

a Applies when the heat pump is in the heating mode, except for the first 10 min after termination of a
defrost cycle.

b Applies during a defrost cycle and during the first 10 min after the termination of a defrast cycle when
the heat pump is operating in the heating mode.

D.3 Calculation of cooling capacity

The total cooling capacity based on the indoor-side test data, ¢tci, shall be calculated using Formula (D.1)

_ Qilhgi—ha2) _ ayi(hai—hg2)
@tci - v - v (1+Wy) (Dl)

_ The sensible cooling capacity based on the indoor-side test data,¢sci, shall be calculated using Formula
(D.2).

_ Qvi(cpaltal_cpaztaz) _ fIvi(Cpaltal_Cpaztaz) D.2
®sci - - ( . )
Un vin(1+Wy)

The latent cooling capacity based on the indoor-side testidata, ¢d, shall be calculated using Formulae (D.3)
and (D.4).

_ KiayiWin-Win) _ K1qyi(Wis—Wiz)
Q)d - U - vin (1+Wy) (D3)
Da = Dici — Dsci (D.4)

D.4Calculation of heating capacity
Total heating capacity based on indoor-side data, ¢thi, shall be calculated using Formula (D.5).

Q) = QUi(Cpaztaz_Cpaltal) N QVi(Cpaztaz_Cpaltaz) (D 5)
set Uy Vi (1+Wy) )

NOTE 1Cpai can be equal to Cpap.

NQTE 2 Formulae(D.1), (D.2), (D.3) and (D.5) do not provide allowance for heat leakage in the test duct and the discharge chamber.
It is reecommended to include correction for heat loss from receiving chamber and/or connecting ducts.

D.5Airflew enthalpy measurements

D.5.1 General

The following test apparatus arrangements specified in D.5.2 to D.5.4 are recommended.

D.5.2 Tunnel air enthalpy method

The equipment to be tested is typically located in a test room or rooms. An air measuring device is attached
to the equipment air discharge (indoor, outdoor or both, as applicable). This device discharges directly into the

test room or space, which is provided with suitable means for maintaining the air entering the equipment at the
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desired wet- and dry-bulb temperatures (see Figure D.2). Suitable means for measuring the wet- and dry-bulb
temperatures of the air entering and leaving the equipment and the external resistance shall be provided.
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Figure D.2 — Tunnel air enthalpy test method arrangement
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D.5.3 Loop air enthalpy method

This arrangement differs from the tunnel arrangement in that the air measuring device discharge is connected
to suitable reconditioning equipment which is, in turn, connected to the equipment inlet (see Figure D.3). The
resulting test “loop” shall be sealed so that air leakage at places that would influence capacity measurements
does not exceed 1,0 % of the test airflow rate. The dry-bulb temperature of the air surrounding the equipment
shall be maintained at within £3,0 K of the desired test inlet dry-bulb temperature. Wet- and dry-bulb
temperatures and external resistance shall be measured by suitable means.
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Figure D.3 — Loop air enthalpy test method arrangement
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D.5.4 Calorimeter air enthalpy method

For equipment in which the compressor is ventilated independently of the indoor air stream, the calorimeter
air enthalpy method arrangement shall be employed to take into account compressor heat radiation (see Figure
D.4). In this arrangement, an enclosure is placed over the equipment, or applicable part of the equipment,
under test. This enclosure may be constructed of any suitable material, but shall be non-hydroscopic, shall be
airtight and preferably insulated. It shall be large enough to permit inlet air to circulate freely between the
equipment and the enclosures and in no case shall the enclosure be closer than 150 mm to any part of the
equipment. The inlet to the enclosure shall be remotely located from the equipment’s inlet so as to cause
circulation throughout the entire enclosed space. An air measuring device is to be connected to the
equipment’s discharge. This device shall be well insulated where it passes through the enclosed/space. Wet-
and dry-bulb temperatures of the air entering the equipment are to be measured at the enclosure inlet.
Temperature and external resistance measurements shall be carried out by suitable means.
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Figure D.4 — Calorimeter air enthalpy test method arrangement
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Annex E
(informative)

Refrigerant enthalpy test method

E.1l General description

E.1.1  In the refrigerant enthalpy test method, capacity is determined from the refrigerant enthalpy change
and flow-rate. Enthalpy changes are determined from measurements of entering and leaving pressures and
temperatures of the refrigerant, and the flow-rate is determined by a suitable flow meter in the liquiddine.

E.1.2  This method may be used for tests of equipment in which the refrigerant charge is notcritical.and
where normal installation procedures involve the field connection of refrigerant lines.

E.1.3  This method should neither be used for tests in which the refrigerant liquid leaving the flow meter is
sub-cooled to less than 2,0 °C nor for tests in which the superheat of the vapour.leaving the indeor-side is less
than 3,0 °C.

E.1.4 Cooling and heating capacities obtained by the refrigerant enthalpy. method should include the
thermal effects of the fan.

E.2 Refrigerant flow method

E.2.1  The refrigerant flow-rate should be measured with ansintegrating-type flow meter connected in the
liquid line upstream of the refrigerant control device. This meéter.should be sized such that its pressure drop
does not exceed the vapour pressure change that a 2,0 °@,temperature change would produce.

E.2.2  Temperature and pressure measuring insttuments and a sight glass should be installed immediately
downstream of the meter to determine if the refrigerantiliquid is adequately subcooled. Sub-cooling of 2,0 °C
and the absence of any vapour bubbles in the liguid leaving the meter are considered adequate. It is
recommended that the meter be installedsat the bottom of a vertical downward loop in the liquid line to take
advantage of the static head of the liguid thus provided.

E.2.3 At the end of the test, a samplé of the circulating refrigerant and oil mixture may be taken from the
equipment and its concentration of oil, X0, calculated using Formula (E.1).

Xo = % (E.1)
The total indicatediflow-rate should be corrected for the amount of oil circulating.
E.3 Refrigerant temperature and pressure measurements
The temperatureiof refrigerant entering and leaving the indoor-side of the equipment should be measured with
instruments having an accuracy of +0,1 K. The pressure of refrigerant entering and leaving the indoor-side of

the equipment should be measured with instruments having an accuracy of +2,0 % of the indicated value.

E.4 Calculation of cooling capacity

Total cooling capacity, ¢wi, based on volatile refrigerant flow data is calculated using Formula (E.2):

Q)tci = XyrQro (hrz - hrl) - Pi (EZ)
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E.5 Calculation of heating capacity
Total heating capacity, ¢thi, based on volatile refrigerant flow data is calculated using Formula (E.3):

Beni = XrGro(hry — hyp) + P; (E.3)
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Annex F
(informative)

Outdoor air enthalpy test method
F.1 General

F.1.1 In the air enthalpy test method, capacities are determined from measurements of entering and leaving
wet-bulb and dry-bulb temperatures and the associated airflow rate.

F.1.2  Outdoor air enthalpy tests are subject to the apparatus arrangement limitations specified.in F.2.1.
Additional provisions apply if the compressor is independently ventilated (see F.2.2). Line lossadjustment
permitted by F.4.3 may be made if the equipment employs remote outdoor coils.

F.2 Test room requirements

F.2.1  When the air enthalpy method is employed for outdoor-side tests, it should be ascertained whether
the attachment of the airflow measuring device changes the performance of the equipment being tested and,
if so, corrections should be made for this change (see Figure F.1). To accomplish this, the equipment should
have thermocouples soldered to return bends at approximately the midpoints af,each indoor coil and outdoor
coil circuit.

Equipment not sensitive to refrigerant charge may, alternatively, be provided with pressure gauges connected
to access valves or tapped into the suction and discharge lines. Zhe equipment should then be operated at
the desired conditions, with the indoor-side test apparatus conneeted, but not the outdoor-side apparatus. Data
should be recorded at 10-min intervals for a period of not less than one-half hour after equilibrium has been
attained. The outdoor-side test apparatus should then be, connected to the equipment and the pressure or
temperatures indicated by the aforementioned gauges ©r thermocouples noted. If, after equilibrium is again
attained, these do not average within 0,3 K or its pressure equivalent of the averages observed during the
preliminary test, the outdoor airflow rate should be adjusted until the specified agreement is attained.

The test should be continued for a peried of one-half hour after attainment of equilibrium at the proper
conditions with the outdoor test apparatus conneeted; the indoor-side test results during this interval should
agree within + 2,0 % with the results obtained during the preliminary test period. This applies for both the
cooling and the heating cycle, but needs to be done at any one condition for each.

F.2.2 For equipment in whichathe compressor is ventilated independently of the outdoor air stream, the
calorimeter air enthalpyemethod arrangement should be employed to take into account compressor heat
radiation (see Figure D.4).

F.2.3  When the outdoorairflow is adjusted as described in F.2.1, the adjusted air-flow rate is employed in
the capacity calculation. In such cases, however, the outdoor fan power input observed during the preliminary
tests should be used\for rating purposes.

Whentestingsmulti-split air conditioners and heat pumps, temperature of air entering all indoor units or an
outdoor unit shall be within 0,5 K of the average.

F.3 Testing conditions

When the outdoor air enthalpy method is used, the requirements in 5.1.4.1.2 and 5.1.4.1.3 apply to both the
preliminary test (see F.2.1) and the regular equipment test.
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Key
1 room conditioning apparatus 7 insulation
2 outdoor-side test room 8 apparatus for differential pressure
measurement
3 airflow measuring apparatus 9 indoor-side coil section of equipment under
test
4 air temperature and humidity/ measuring | 10 door/window
instruments
5 mixer 11 indoor-side test room
6 outdoor unit of equipment under test

Figure F.1 — Outdoor air enthalpy test method arrangement
F.4 Calculations
F.41  Total indoor cooling capacity based on outdoor-side data, ¢tco, is calculated using Formula (F.1):

N ‘Zvo(cpa4ta4—cpa3ta3) _
Q)CCO ) V’n(1+Wn) Pl' (F'l)

F.4.2  Total heat capacity based on outdoor-side data, ¢tho, is calculated using Formula (F.2):

_ qvo(hgz—ha4)
Q)thO - U’n(l"‘Wn) + Pl' (F'2)
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F.4.3 If line loss corrections are to be made, they should be included in the capacity calculations. Allowance
should be made using Formula (F.3):

1
0, = (725) LD (F.3)
where
. (O.SDT+T> L -
_ 0.5D _ 1 ras
R1 - 2mA T 2ma n (1 + DT) (F'4)
Rp=——— F.5
2= n(Br+27)g ( \ )
where
At is the temperature difference between the inside and the outside ofithe tube;

is the thickness of the tubing insulation, in m;

is the length of refrigerant tubing, in m;

is the thermal conductivity of the interconnecting tubing, in W/(m-K);

aa is the heat transfer coefficient of the interconnecting tubing, in W/(m2-K);

R1, R2 is thermal resistance per unit length(K-m/W).
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Annex G
(informative)

Indoor calorimeter confirmative test method
G.1 General

G.1.1  This annex provides a method for confirming the test results when the cooling and heating capacities
are determined by the indoor air enthalpy test method.

G.1.2 In this test method, confirmation should be carried out in the test room specified in Gi2, using the
measuring method specified in G.3.

G.2Test room requirements

A recommended test room is shown in Figure G.1. This test room should be constructed such that the air
enthalpy test apparatus is installed in the indoor-side test chamber of the calorimeterdescribed in Annex C.
The calorimeter should be of either the calibrated room-type or the balaneed ambientiroom-type. The air
enthalpy test apparatus should be equipped with means of not only measuring airflow rate'and enthalpies at
the inlet and outlet of the equipment under test but also means for measuring the total power input to the air
enthalpy test apparatus. It is recommended that air leaving the air enthalpy test apparatus lead to the vicinity
of the intake opening of the reconditioning apparatus of the calorimeter.

G.3 Measurement
G.3.1 Measurements should be carried out 1 h after the attainment of equilibrium conditions.

G.3.2 Simultaneous measurements made by the calarimeter and the air enthalpy test apparatus should be
made in accordance with the methods specified. Cooling capacity determined by measurements using the
calorimeter should be calculated in accordance with Formula (C.1) and heating capacity should be calculated
in accordance with Formula (C.7). Likewise, /€ooling capacity determined by measurements with the air
enthalpy test apparatus is calculated inqaccordance with Formula (D.1) and heating capacity in accordance
with Formula (D.5).
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Key
1 outdoor-side test chamber 7 fan
2 equipment under test (outdoor unit) 8 humidifier
3 air-sampling tube 9 heating coil
4 equipment under test (indoor unit) 10 cooling coil
5 airflow measuring apparatus 11 controlled-temperature air space
6 mixer 12 indoor-side test chamber

Figure Gyl < Indoor calorimeter confirmative test method arrangement

52 © KEBS 2018 — All rights reserved



DKS 2463: 2018

Annex H
(informative)

Outdoor calorimeter confirmative test method
H.1General

H.1.1  This annex provides a method for confirming the test results when the cooling and heating capacities
are determined by the indoor air enthalpy test method.

H.1.2  In this test method, confirmation should be carried out in the test room specified in Hi2, using the
measuring method specified in H.3.

H.2Test room requirements
The air enthalpy test apparatus in the indoor-side test chamber should be constructed inaccordance with this

document. The outdoor-side apparatus is the calorimeter, which should be constructed and equipped with the
measuring means described in Annex C. A recommended test room is shown'in Figure Hul.

H.3 Measurement

H.3.1 Measurements should be carried out 1 h after attainment of equilibrium conditions.

H.3.2  Simultaneous measurements should be made using theyair enthalpy apparatus on the indoor-side
and the calorimeter on the outdoor-side in accordance withgthe“methods specified. Cooling capacity

determined by measurements using the calorimeter should be calculated in accordance with Formula (C.3)
and heating capacity should be calculated in accordance with:Formula (C.8).
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1 controlled-temperature air space 7 mixer
2 outdoor-side test chamber 8 equipment under test (outdoor unit)
3 cooling coil 9 air-sampling tube
4 heating coil 10 equipment under test (indoor unit)
5 humidifier 11 airflow measuring apparatus
6 fan 12 indoor-side test chamber
Figure Hi —©utdoor calorimeter confirmative test method arrangement
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Annex |
(informative)

Balanced-type calorimeter confirmative test method

.1 General

1.1 This annex provides a method for manufacturers to confirm the test results when the cooling and
heating capacities are determined by the indoor air enthalpy test method.

This test method should not be used as a method of confirmation by testing laboratories, because it:does not
provide for simultaneous confirmative test results.

1.1.2 This method should be carried out by installing the equipment, which has been measured by the
balanced-type calorimeter, in the indoor air enthalpy test apparatus for measurement under‘the same
conditions as in the balanced-type calorimeter.

1.1.3 The performance of the indoor air enthalpy apparatus should be“verified at'least every 12 months
using an industry standard cooling/heating calibrating device. A calibrating device may also be another piece
of equipment for which the performance has been measured at an accredited national test laboratory as part
of an industry-wide cooling/heating capacity verification programme.

.2 Measurement

1.2.1 When this test method is employed, it is desirable to confirm that there is no difference between the
capacities measured by the calorimeter and the indoor air,_ enthalpy test apparatus. To accomplish this, the
equipment should have thermocouples soldered to the returnibends at approximately the midpoints of each of
the indoor coil and outdoor coil circuits. Equipment.not sensitive to refrigerant charge may, alternatively, be
provided with the pressure gauges connected to accesswalves or tapped into the suction and discharge lines.

1.2.2 Firstly, the equipment to be tested should belinstalled in the balanced-type calorimeter described in
Annex C to carry out the measurement of capacity..Then, the equipment should be moved to the indoor air
enthalpy test apparatus and be measured by:the specified method. It is desirable to measure both cooling and
heating capacities, though either may be measured. However, if the cooling capacity is measured by the
calorimeter, the same measurement should also be made in the indoor air enthalpy test apparatus.

1.2.3 If no alteration is made to the installation of the equipment under test, a series of tests conducted one
immediately after the otheréshould be'deemed valid.
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Annex J
(informative)

Cooling condensate measurements
J.1 General

The latent cooling capacity should be determined from measurements of the condensate flow rate. The drain
connection should be trapped to stabilize the condensate flow.

J.2 Calculations

J.2.1 The latent cooling capacity, ¢a, is calculated using Formula (J.1):

ba = K1qwe %
J.2.2 The sensible cooling capacity, ¢, is then calculated using Formula \

¢sci = q)tci - q)d (J 2)

W
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Annex K
(informative)

Pictorial examples of the heating capacity test procedures given in 6.1

K.1General

The six schematic diagrams given in the examples shown in Figures K.2 to K.7 show several cases which
could occur while conducting a heating capacity test as specified in 6.1. All examples show cases where a
defrost cycle ends the preconditioning period. Figures K.2 to K.7 represent cases where the indoonair enthalpy
method is used and, as a result, the data collection period for the transient test lasts 3 h or(three complete
cycles (as opposed to 6 h or six complete cycles if using the calorimeter test method).

K.2Procedure flow chart for heating capacity test

The following flow chart gives the procedures to be adopted and the clauses in the main,text to;be used when
conducting the heating capacity test.
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Figure K.1 — Procedure flow chart
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35 min

Smin, Smin, Smin, Smin, 5min , Smin , Smin

Key

compliance with test tolerances first achieved

preconditioning_period (10°‘min minimum)

defrost at end of preeonditioning period

equilibrium period,(60 min)

data.collectionperiod (3 h)

differencein indoor air temperature, Atindoor air

At indoerfair decreases by more than 2,5 % during the first 35 min of the data collection period.

T| | O O | W| N|

Transient test. Terminate test when data collection period equals 3 h.

Figure K.2 — Steady-state heating capacity test
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compliance with test tolerances first achieved

preconditioning period (10 min minimum)

defrost at'end of\preconditioning period

equilibriumyperiod (60 min)

data collection period (3 h)

difference in indoor air temperature, At indoor air

Atindoor air decreases by more than 2,5 % during the first 35 min of the data collection period.
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Transient test. Terminate test when data collection period equals 3 h.

Figure K.3 — Transient heating capacity test with no defrost cycles
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compliance with test tolerances first achieved

preconditioning period (10 min minimum)

defrost at end of preconditioning period

equilibrium period (60 min)

data collection period (3 h)

difference in indoor air temperature, Atindoor air

Atindoor air decreases by more than 2,5 % during the first 35 min of the data collection period.
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Transient test. Terminate test when data collection period equals 3 h.

Figure K.4 — Transient heating capacity test with one defrost cycle during the data
collection period
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compliance with test tolerances first achieved

preconditioning period (10 min minimum)

defrost at end of preconditioning period

equilibrium period (60 min)

data collection period (3 h)

one complete defrost cycle

DI BRWN P

Transient test. Terminate test when data ¢ellection period equals 3 h.

Figure K.5 — Transient heating capacity test with one complete cycle during the data
colleetion period
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compliance with test tolerances first achieved

preconditioning period (10 min minimum)

defrost at end of preconditioning period

equilibrium period (60 min)

data collection period (3 h)

two complete defrost cycle
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Transient test. Terminate test when datascollection period equals 3 h.

Figure K.6 — Transient heating capaeity test with two complete cycles during the data

collection period
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defrost at end of preconditioning period

equilibrium period (60 min)

data collection period

three hours

three complete defrost cycles
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period.

Transient test. Terminate test at the ‘end, of three complete cycles within the data collection

Figure K.7 — Transient heating capacity-test with three complete cycles during the data
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Annex L
(informative)

A sample energy guide label

) . ¢

* A
ENERGY
RATING

Emamy Conmumstion

384

iV paryoar

Information required: \
manufacturer;

model;
Energy Efficiency Ratio (Eer);

Energy Consumgtion /Yr:
assumed 3 000, H

tion;
actual consumpt xepend on where the appliance is located and how it is used,;

cooling Cay
refriger

nya standard number.
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